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Upon ageing, weakening of dentition, salivary function, digestion and intestinal transit time may affect the intestinal microbiota 9, 10 .
One manageable environmental factor is diet, which has been shown to significantly impact the GI microbial composition. The types of bacteria present are dependent on the type of substrates available, with some bacteria prospering on a specific substrate while others are unable to utilise that compound 11 . This selective substrate usage therefore enables modulation of the composition of GI microbiota via the diet, which can occur at any stage of life.
However, diet in infancy can greatly affect the maturation process of the microbial profile, gastrointestinal health and immune system.
Human milk is normally the first dietary exposure to an infant. This is fermented in the colon, stimulating the growth of specific bacteria 17, 18 . In wild mice model, probiotics such as L. helveticus prevented high fat diet-induced anxiety-like behaviour 19 . Diet can modulate the GI microbial composition by providing a favourable environment while the contrary is also true that GI microbiota can modulate the effect of diet and in turn host physiological and psychological function.
Activity of GI microbiota
The GI microbiota can produce a vast range of metabolites and/or structural components whose generation depends on the availability of nutrients and the luminal environment. Commensal bacteria such as Bifidobacteria infantis can modulate tryptophan metabolism, this suggest that GI microbiota may influence the precursor pool for serotonin (5-HT) 28 . Animal studies have demonstrated that GI microbioa can also modulates brain chemistry such as Brain-Derived Neurotropic Factor (BDNF) expression in the hypothalamus and the brainstem 29 . BDNF is crucially involved in neurogenesis, brain development and neural circuit formation.
BDNF has also been recognised as an important antiobesity factor.
GI microbiota maintain communication with the host using metabolic, neural, immune and endocrine pathways. For health, homeostasis between the GI microbiota and the host system is essential, since any imbalance in this arrangement may result in a disease condition 4, 5, 7 .
Interaction between GI microbiota and brain functioning
The evidence is increasing for a bidirectional route of communication between brain, gut and GI microbiota which use immune, neural and endocrine pathways and by this means influence gutbrain communication, brain function and even human behaviour 4, 5 .
The top-down mechanism of the effect of stress and psychological condition on the GI functions is known from extensive research, in
Under the Microscope particular with Inflammatory Bowel Disease, Irritable Bowel Syndrome and Crohn's disease. However, the role of GI microbiota in brain functions such as stress, cognition and mood need to be explored more comprehensively.
The GI microbiota influences the release of the major neurotransmitters tryptophan, serotonin, endocannabinoid ligands, ghrelin and cholecystokinin, which can influence food intake, energy balance and some brain tasks such as emotion, cognition and motor functions 28, 30 . Changes in microbial composition and metabolism correlate with the concept of 'inflamm-ageing', a low-grade chronic pro-inflammatory status as a common basis for a broad spectrum of age associated pathologies including cognitive decline and immu- 
